Two bacterial strains (1-10M-8-7-50 T and 1M) were isolated from lagoon sediments. The strains were obligately aerobic,
The genus Aneurinibacillus, belongs to the family Paenibacillaceae of the phylum Firmicutes. This genus was proposed by Shida et al. [1] by characterizing Aneurinibacillus aneurinilyticus. Members of this genus are Gram-stain-positive, endospore-forming and rod-shaped bacteria. They have been isolated from seafloor sediment [2] , geothermal soils [3] , human faeces [1] and soils [4] [5] [6] [7] [8] . Phosphatidyl-Nmethylethanolamine, phosphatidylethanolamine, diphosphatidylglycerol and phosphatidylglycerol are present as major polar lipids in the strains of this genus [2] . At the time of writing this manuscript, a total of seven species with validly published names were included in this genus while one more species name, 'Aneurinibacillus humi' [4] , was effectively published but not yet validly published. Through this communication, we propose to describe another novel species by characterizing the strain 1-10M- 8-7-50 T , which was isolated from lagoon sediments.
Strains 1-10M-8-7-50 T and 1M were isolated from lagoon sediments collected from North Carolina Central University, USA. The geographical coordinates of the sampling site are 35 37¢ 07.4 † N 77 20¢ 06.2 † W. One gram of sediment sample was serially diluted up to 10 À9 dilution, and 100 µl was spread on R2A agar (Difco) medium. The culture plates were incubated for 5 days at 40 C. Purification was done by repeated streaking on agar plates, and the purified culture was preserved by lyophilization. Purified cultures were grown in conical flasks (500 ml) with shaking (160 r.p.m.) in R2A broth (Difco). For routine culturing and for physiological tests, strains 1-10M-8-7-50 T and 1M were grown at pH 7.0 and at 40 C.
Morphological properties (cell shape, cell division, cell size, motility) were observed by phase-contrast (BX51 microscope; Olympus) and transmission electron microscopy (JEM-1010; JEOL). Gram-staining was performed by the classical Gram procedure described by Doetsch [9] . Growth under anaerobic conditions was tested as described previously [10] . Physiological tests such as growth at different temperatures (10, 11, 12, 15, 20, 22, 25, 28, 30, 33, 35, 37, 40, 41, 42, 45, 48, 50, 55 and 60 C), pH (using biological buffers: K 2 HPO 4 /KH 2 PO 4 buffer for pH 5-8 and NaHCO 3 / NaOH buffer for pH [9] [10] [11] and NaCl concentrations (0-7 %) were performed in R2A broth, and growth was observed after 5 days of incubation at 40 C. Vitamin (biotin, niacin, p-aminobenzoic acid and vitamin B12) requirement was tested by replacing yeast extract with single and also combinations of vitamins as growth factors. Various biochemical tests such as hydrolysis of starch, casein, gelatin, urea, tyrosine, Tween 20 and Tween 80, denitrification, indole production, Voges-Proskauer, methyl red, arginine decarboxylase, lysine decarboxylase, H 2 S production, oxidase and catalase tests were carried out in the prescribed media as mentioned by Cappuccino and Sherman [11] . Organic carbon source utilization (L-arabinose, cellobiose, D-fructose, L-fucose, D-galactose, lactose, maltose, D-mannose, melezitose, melibiose, raffinose, L-rhamnose, ribose, sucrose, trehalose, D-xylose, glycerol, inositol, mannitol, sorbitol, D-alanine, L-histidine, L-proline, L-serine, L-glutamate and L-aspartate) was tested as described previously [12] . Acid production from D-glucose, D-fructose, L-fucose, maltose, D-mannose, melezitose, melibiose, raffinose and Lrhamnose was tested as described by Subhash et al. [13] . Other enzyme activities were tested using the API ZYM kit according to the recommendations of the manufacturer (bioM erieux; Table 1 ). Antibiotic sensitivity tests were performed using discs (g ml ): ampicillin (50), penicillin (50), chloramphenicol (35), nalidixic acid (30) and rifampicin (50), as described previously [14] .
The total cellular fatty acid methyl ester profile of strains 1-10M-8-7-50 T and 1M was compared with those of the type strains of closely related species of the genus Aneurinibacillus: A. aneurinilyticus KACC 18174 T , Aneurinibacillus migulanus KACC 18173 T and 'A. humi' U33. The data were collected using the Sherlock Microbial Identification system (MIDI) as described by Sasser [15] . All strains were cultivated on R2A agar medium at 40 C for 5 days in order to achieve an equal growth stage. The polar lipid analysis was performed by using 1 g of freeze-dried cells of chemoheterotrophically grown cultures as described by Subhash et al. [16] and Oren et al. [17] . Quinone analysis was performed after extraction with chloroform and methanol (2 : 1, v/v) by the methods described by Hiraishi et al. [18] . The peptidoglycan was analysed as described by Schleifer [19] using TLC on cellulose sheets.
Genomic DNA was extracted and purified according to the method of Marmur [20] , and the G+C content (mol%) of the DNA was determined by HPLC [21] . Well isolated colonies were used for 16S rRNA gene amplification by using universal primers as described by Kim et al. [22] . The reaction mixture was analysed by using a 3730XL automated DNA sequencing system (Applied Biosystems) at Macrogen (Seoul, South Korea). The 16S rRNA gene sequence was identified by BLAST search analysis on the Ezbiocloud server [23] . Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the Ezbiocloud server [23] . The MUSCLE program of MEGA 6 [24] was used for sequence alignments and for phylogenetic analyses. Distances were calculated by using the Kimura 2-parameter model [25] in a pairwise deletion procedure. Neighbour-joining (NJ), maximum-likelihood (ML) and maximumparsimony (MP) methods in MEGA6 software were used to reconstruct phylogenetic trees, and a combined phylogenetic tree (NJ, ML, MP) confirmed the clustering of strain 1-10M- 8-7-50 T with species of the genus Aneurinibacillus (Fig. 1) T and 'A. humi' U33 were examined using DNA-DNA hybridization. Genomic relatedness was determined by DNA-DNA hybridization experiments as described by Ezaki et al. [26] , using photobiotin-labelled DNA probes and microdilution wells. Hybridization was performed with three replications for each sample, and the mean values were quoted as DNA-DNA relatedness. T and 1M were motile bacteria with peritrichous flagella. Sub-terminal ellipsoidal spores were formed in swollen sporangia after 5 days of incubation under optimal conditions. Strains 1-10M-8-7-50 T and 1M tolerated only up to 2.0 % (w/v) NaCl concentration and no added NaCl was required for growth. Growth of strains 1-10M-8-7-50 T and 1M occurred between pH 6.0 and 8.8, with an optimum pH range between 7.0 and 7.5. Strains 1-10M-8-7-50 T and 1M were susceptible to penicillin, chloramphenicol, nalidixic acid and rifampicin but resistant to ampicillin. Other biochemical and physiological characteristics of strains 1-10M-8-7-50 T , 1M and the nearest phylogenetic neighbours are summarized in Tables 1 and 2 .
Whole-cell fatty acid analysis revealed that iso-C 15 : 0 and iso-C 15 : 0 2-OH were predominant fatty acids (>10 %), with minor amounts of iso-C 13 : 0 , iso-C 14 : 0 , C 14 : 0 , iso- T and 1M contained phosphatidyl-N-methylethanolamine, phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylglycerol, two unidentified phosphoglycolipids and three unidentified lipids (Fig. S2a) . Polar lipids of strains 1-10M-8-7-50 T and 1M differed from those of A. migulanus KACC 18174 T and 'A. humi' U33 by the absence of additional unidentified lipids (L4-8; Fig. S2b, c) .
The G+C content of the genomic DNA of strains 1-10M-8-7-50 T and 1M was 41.9 mol%. Phylogenetic relationships of strains 1-10M-8-7-50 T and 1M examined by 16S rRNA gene sequence and BLAST analysis revealed that strains 1-10M-8-7-50 T and 1M are members of the genus Aneurinibacillus in the family Paenibacillaceae of the phylum Firmicutes (Fig. 1) T ; 4, 'A. humi' U33. Data given in square brackets refer to strain 1M. All strains are motile; positive for catalase activity; do not hydrolyse urea; negative for Voges-Proskauer, methyl red, arginine decarboxylase, lysine decarboxylase, H 2 S production and nitrate reduction; utilize D-glucose, maltose, sucrose, glycerol and pyruvate; do not utilize trehalose; positive for acid production from D-glucose and sucrose; do not produce acid from cellobiose or trehalose; and negative for a-galactosidase, N-acetyl-b-glucosaminidase and a-fucosidase activity. +, Present/utilized; À, absent/not utilized. Characterization of all strains was performed at the authors' laboratory. ) and 'A. humi' U33 in the reciprocal reaction, the level of relatedness was 34.5±1, 30.4±1 and 25.4±1 %, respectively. The DNA-DNA hybridization values were clearly below the species threshold of 70 % [27] , which indicated that both strains could belong to a novel species in the genus Aneurinibacillus.
Strains 1-10M-8-7-50
T and 1M were distinct (Tables 1 and 2 ) from their closest phylogenetic neighbours with respect to colony and cell morphology, organic carbon source utilization, growth temperature range, fatty acid and polar lipid profiles, and relatively low genomic DNA G+C (mol%) content. Based on morphological, physiological, chemotaxonomical and genotypic differences with A. migulanus B0270 T , A. aneurinilyticus ATCC 12856 T , 'A. humi' U33 and other members of the genus Aneurinibacillus, we propose a novel species to accommodate strains 1-10M- 8-7-50 T and 1M, with the name Aneurinibacillus sediminis sp. nov.
DESCRIPTION OF ANEURINIBACILLUS SEDIMINIS SP. NOV.
Aneurinibacillus sediminis (se.di¢mi.nis. L. gen. n. sediminis of a sediment). 
